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(S) Laser utilise pour des usinages de pieces nnecaniques. 



@ Laser n^uni d'un syst^me de soufflage de gaz compose de deux tubes ccncentriques (36, 39). Le tube 
interne projette un gaz neutre vers une zone a proteger, telle cju'un bain de fusion, et le tube exteme 
projette le mSme gaz d une plus faible vitesse. Ce gaz projet6 n'entraTne oonc que du gaz environanl de 
meme connposition. 
L'invention s*applique au soudage ou au d^coupage de pi^es au lasar. 
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^invention concerne un laser utilise pourdes usi- 
nages de pieces mecaniques et qui est utiilsable pour 
souder des pieces ou les d^couper. 

L'amSnagement fondamental du laser selon 
rinvention est un syst^me pour souffler du gaz devant 
la buse dont le rayon lumineux sort. Ce syst^nne est 
avantageusement reli^ d !a tete de laser par una 
structure deformable, afin de s*adapter a des condi- 
tions d'usinage varices et notamnrient a des porte- 
buse de longueurs differentes. Le systeme de 
soufflage est constitu6 de deux conduits concentri- 
ques, le conduit externe soufflant du gaz a plus faible 
d6bit ou a plus faible vitesse que le conduit interne. 
Le gaz ejects par le conduit interne, qui joue le role 
preponderant, entrame aiors du gaz de meme compo- 
sition ou de propri6t6s analogues originaire du 
conduit externe, ce qui enr^peche toute oxydation de 
la zone de la piece qui regoit le soufflage et 6vite de 
devoir travaill^ dans une enceinte d'atmosphere neu- 
tre. Le plasma produit par la grande ^nergie du rayon 
lumineux et qui pourralt I'absorber est de plus dis- 
perse. 

La tete du laser est normalement munle d'une 
lentille de focaltsation. II est avantageux de concevoir 
une structure qui penmette le deplacement de la len- 
tille suivanl Taxe du rayon lumineux, par rapport au 
porte-buse. On peut enfin prevoir un cadre intercaie 
entre le porte-buse et une telle lentille et qui porte une 
plaque transparente de protection de la lentille. Ce 
cadre est avantageusement forme de deux parties 
separables qui maintiennent la plaque de protection 
entre eux. Le remplacement de ces plaques, qui sont 
frequemment atteintes par des projections diverses, 
est alors aise. 

On va nr^aintenant d^crire Tinvention plus en 
detail ^ Taide des figures suivantes annexees k titre 
illustratif et non limitatrf : 

- la figure 1 est une vue d'ensemble de Tappa- 
reil ; 

- la figure 2 est une vue selon la coupe 11-11 de la 
figure 1 ; 

- la figure 3 est une vue suivant la coupe ilMil de 
la figure 1 ; 

- et la figure 4 il lustre le systeme de soufflage. 
La tete de laser est g^n^raiement referenc^e par 

1 . Elte comporte une paroi 3 cylindrlque dans laquelle 
un tube 9 coulisse. Le tube 9 porte une lentille de foca- 
lisation 2 du rayon lumineux produit par le laser ainsi 
qu*une cremaOIere 4 orientee parallelement ^ I'axe X 
du rayon lumineux. Un pignon 5 lie e la paroi 3 
engrene dans la cremailiere 4. Comme on le volt ega- 
lement sur la figure 2, le pignon 5 est entrame par un 
axe 6 l}t>re de tourner dans la paroi 3. Une p>oignee 
moletee 7 permet de tourner Taxe 6 pour faire coulis- 
ser le tut>e 9 et deplacer la lentOle de focalisation 2. II 
est possit>ie de realiser un blocage e une ou plusieurs 
positbns privilegiees du tube 9 en faisant penetrer 
Textremite de v's 10 dans des pergages 11 du tube 9 ; 



les vis 1 0 sont par ailleurs engagees par filetage a tra- 
vers la paroi 3. 

La paroi 3 est munle a sa partie inferieure 
d'empreintes coniques dans lesquelles s'enfoncent 

5 les extremites en picot de vis 13 d'une bague 14 qui 
comporte une collerette interne 15 de support etablie 
sur saface inferieure, Un cadre superieur 1 6 est main- 
tenu entre la collerette interne 1 5 et la face d*extremite 
de la paroi 3 et centre au moyen de vis de pression 

10 17 engagees dans des taraudages radiaux de la 
t>ague 14. La deformation d'un joint torique d'etan- 
chete 18 entre le cadre superieur 16 et Textremite 
librE de la paroi 3 absorbe le jeu entre ces deux pie- 
ces. Des vis de fixation 19 unissent le cadre superieur 

15 16 a un cadre inferieur 20. Les deux cadres 16 et 20 
sont constitues de fagon a delimiter une fois assenrn 
Dies une gorge interne dans laquelle un supp>ort 21 
j'une lame de protection 22 transparente peut etre 
cotnce. La lame de protection 22 s'etend devant la 

20 lentille 2. La figure 3 offre une autre vue de ces pieces. 

Un porte-buse 23 a une forme de c6ne creux et 
son extremite eiargie se tenmine par une bride 24 qu'il 
est possible d'introduire dans une cuvette de cen- 
trage du cadre inferieur 20 avant de la visser au cadre 

25 inferieur 20 par des vis 48. L*extr6mite amincie du 
porte-buse 23 porte une buse 25 qui lui est vissee 
grace k une partie filetee 49 et dont la paroi interne 26 
canalise un gaz eventuel qui est souffle vers Texte- 
heur du laser pour purger le porte-buse 23 des 

30 fumees ; la buse 25 comprend egalement une surface 
externe moletee 27 qui est saisie pour devisser la 
buse 25 du porte-buse 23 et la remplacer une fois 
qu*elle est usee par de la corrosion ou des attaques 
consecutives a des projections de matiere. La lon- 

35 cueur du porte-buse 23 est choisie pour s'accorder ^ 
la longueur de focalisation de la lentille 2. Le porte- 
buse 23 peut etre remplace a chaque operation ou ^ 
chaque sortie d'usinage, ainsi d'ailleurs que la buse 
25 si elle est inadaptee ou usee. 

40 Le systeme de soufflage de gaz peut etre produit 

par une bouteille 28 reliee par un tuyau sou pie 29 ^ 
un embout 30 menage au travers du cadre inferieur 
20. Le gaz s'ecoule done d I'lnterieur du porte-buse 23 
vers la buse 25. 

45 II est necessaire dans nombre d'applications de 

souffler du gaz sur le bain de fusion afin d'eviter des 
oxydations et de disperser le plasma produit par 
renergie du laser. II est pour cela impossible de souf- 
fler par le porte-buse 23 avec de bons resultats. On 

50 choisit de souffler obliquement vers le joint des pieces 
PI et P2 d souder. pres duquel la buse 25 a ete des- 
cendue et que le cordon de soudure doit emplir. Le 
systeme de soufflage comporte tout d'abord une tige 
31 paralleie e Taxe X et vissee sur le cadre inferieur 

55 20. La tige 31 porte une cremailiere 32. Un support 
intermediaire 33 muni en particulier d'une bague glis- 
sant sur la tige 31 et d*un systeme ^ pignon d'engre- 
nement sur la cremailiere 32 permettent, de la meme 
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9. Laser selon L'une quelconque des revendica- 
tions 3 a 7, caract6ris6 en ce qu'il comprend un 
autre dispositif de soufflage de gaz (2d. 29, 30), 
S travers te porte-buse (23). 

5 

10. Laser selon Tune quelconque des revendications 
1^9, caracterise en ce que le conduit interne a 
une extr^mite d'ejection recourbee (51). 

1 1. Laser selon l'une quelconque des revendications io 
1^10, caracterise en ce que le conduit externe 

a un bord d'^jection biseaute {52). 
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The invention relates to a laser that is used for machining mechanical pans and may be used 
for welding or cutting out parts. 

The basic facility of the laser according to the invention is a system for blowing gas in front 
of the nozzle from which the light ray issues. This system is advantageously comiected to the 
laser head by a deformable strucuire, so that it may be adapted to a vsdde range of machining 
conditions and, in particular, to nozzle holders of different lengths. The blowing system 
comprises two concentric conduits, the outer conduit blowing gas at a lower flow rate or at a 
slower speed than the inner conduit. The gas ejected by the inner conduit, which plays the 
predominant part, then entrains gas having the same composition or similar properties 
originating from the outer conduit, which prevents oxidation of the zone of the part that 
receives the blowing and obviates the need to work in a neutral atmosphere chamber. The 
plasma produced by the high energy from the light ray, which might absorb it, is also 
dispersed. 

The laser head is usually equipped with a focusing lens. It is advantageous to configure a 
structure that allows the lens to be displaced along the axis of the light ray, relative to the 
nozzle holder. A frame that is inserted between the nozzle holder and a lens of this type and 
that carries a transparent plate for protecting the lens may also be provided. This frame is 
advantageously made of two separable parts, which hold the protective plate between them. 
These plates, which are frequently affected by various splashes, may then easily be replaced. 

The invention will now be described in greater detail with reference to the following attached 
figures, by way of a non-limiting example. In the drawings: 

Fig. 1 is a general view of the apparatus; 

Fig. 2 is a view along the section Il-II of Fig. 1 ; 

Fig. 3 is a view along the section III-III of Fig. 1 ; 



and 



Fig. 4 illustrates the blowing system. 



The laser head is denoted, in a general manner, by reference numeral 1. It comprises a 
cylindrical wall 3, into which a tube 9 slides. The tube 9 carries a lens 2 for focusing the light 
ray produced by the laser and a rack 4 directed parallel to the axis X of the light ray. A pinion 
5, which is connected to the wall 3. meshes with the rack 4. As may also be seen in Fig. 2, the 
pinion 5 is driven by a shaft 6, which is able to rotate freely in the wall 3. A knurled handle 7 
allows the shaft 6 to be rotated, in order to cause the tube 9 to slide and the focusing lens 2 to 
be displaced. It is possible to cause locking at one or more favoured positions in the tube 9 by 
causing the screw end 10 to penetrate the perforations 1 1 in the tube 9; the screws 10 are also 
engaged by being threaded through the wall 3. 

On its lower part, the wall 3 is equipped with conical indentations, into which there sink, the 
spiked screw ends 1 3 of a ring 14. which comprises on its lower face an inner support collar 
15. An upper irame 16 is held between the imier collar 15 and the end face of the wall 3, and 
is centred using press screws 1 7 engaged in radial tappings in the ring 14. The deformation of 
an 0-ring seal 1 8 between the upper frame 1 6 and the free end of the wall 3 absorbs the play 
between these two parts. Fixing screws 19 join the upper frame 16 to a lower frame 20. The 
two frames 1 6 and 20 are formed so as to delimit, once assembled, an inner throat, in which a 
support 21 of a transparent protective blade 22 may be wedged. The protective blade 22 
extends in front of the lens 2. Fig. 3 offers a different view of these parts. 

A nozzle holder 23 has a hollow^ cone shape and its broadened end ends in a flange 24 that 
may be introduced into a vessel for centring the lower frame 20 before being screwed to the 
lower frame 20 by screws 48. The tapered end of the nozzle holder 23 carries a nozzle 25. 
which is screwed thereto by means of a threaded part 49, and the inner wall 26 of which 
channels any gas that may have been blown toward the outside of the laser, in order to purge 
the nozzle holder 23 of fumes; the nozzle 25 also comprises an outer knurled surface 27, 
which is held in order to unscrew the nozzle 25 from the nozzle holder 23 and to replace it 
once it has become worn by corrosion or attacks resulting from splashes of material. TTie 
length of the nozzle holder 23 is selected so as to correspond to the focal length of the lens 2. 



The nozzle holder 23 may be replaced each time it has been used or machined, as may the 
nozzle 25 if it is unsuitable or worn. 

The gas-blowing system may be produced by a bottle 28 that is connected by a flexible hose 
29 to a fitting 30 provided through the lower frame 20. The gas therefore flows inside the 
nozzle holder 23 toward the nozzle 25. 

hi a number of applications, it is necessary to blow gas onto the mohen pool, in order to 
avoid oxidation and to disperse the plasma produced by the energy from the laser. This makes 
f effective blowing by means of the nozzle holder 23 impossible. Blowing is carried out 

obliquely toward the joint of the parts PI and P2 to be welded, in the vicinity of which the 
nozzle 25 has been lowered and which the weld bead has to fill. The blowing system 
comprises, in the first place, a rod 31 that extends parallel to the axis X and is screwed to the 
lower frame 20. The rod 31 carries a rack 32. An intermediate support 33. which is equipped, 
in particular, with a ring sliding on the rod 31 and with a pinion system for meshing with the 
rack 32, allow' the position of the intermediate support 33 on the rod 31 to be controlled and 
set to desired values in the same way as for the wall 3 and the tube 9, A collar 47, which is 
placed on the intermediate support 33, allows said support to be locked at a desired height on 
the rod 3 1 . 

. The intermediate support 33 is connected to a support ring 34 by a joint 35, so that an outer 

tube 36, which is capable of sliding into the support ring 34 may be inclined relative to the 
axis X. The joint 35 may be locked by a locking screw 37, which tightens the support ring 34 
against the intermediate support 33, and the outer tube 36 is surrounded b\ a gripping collar 
38, which is part of the support ring 34 and may wedge the outer tube 36 in a given position. 

The outer tube 36 contains an inner tube 39, which is concentric thereto. The tubes 36 and 39 
are open at an ejection end 40, which is directed toward the nozzle 25, and closed at the other 
end by a stopper 41. Two conduits 42, 43, which respectively connect the inside of the outer 
tube 36, outside the inner tube 39, and the inside of the inner tube 39 to a bottle 44 of inert 
gas, such as argon or helium, via pipes 45 and 46 equipped with valves, regulators or other 
similar apparatuses for modifying the characteristics of the gas flow, pass through the stopper 
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41 . It is arranged that the gas issuing from the inner tube 39 is blown toward the nozzle 25 
and the niohen pool, and that the gas originating from the outer tube 36 issues at a slower 
speed or at a lower flow rate. This gas does not have a blowing effect, but creates a neutrah 
relatively stagnant atmosphere around the gas stream in the inner tube 39, which does not 
therefore drive oxygen toward the molten pool. 

Fig. 4 shows the construction of the blowing system in greater detail. The conduit 42 is 
integral with the stopper 41, v^'hile the conduit 43 is integral with and extends the inner tube 
39; said conduit 43 also slides into the stopper 41, to which it may be fixed using a press 
( screw 50, thus allowing it to be replaced. Specific inner tube shapes 39 may be preferred. If 

considerable lateral distance has to be maintained between the ejection end 40 and the joint to 
be welded, it is possible to use an inner tube 39, of which the end remote from the conduit 43 
is curved and forms a bend 51, such that the gas is sent in the correct direction. The ejection 
edge of the outer tube 36 may also be bevelled, i.e. provided with indented portions 52, and 
this allows the plume of blown gas to spread in the outer rube 36. 

Another mode of operation consists in directing the bend 51 in the other direction, i.e. in 
order to render the gas jet almost vertical, and this is useful for thick parts welded by 
powerful lasers. The gas then penetrates deeply between the lips of the parts PI and P2, and 
this allows secure welds, 7 mm deep, for example, to be produced. 

The tubes 36 and 39 may typically be 15 mm and 3 mm in diameter, and the gas flow rates 
may be several tens of litres per minute. The gases entering the two tubes may also be 
different. 

The described elements of this embodiment of the invention are not all systematically 
indispensable. They may be omitted in specific cases or under specific circumstances. 
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Claims 

1. Laser used for machining mechanical parts (PI, P2) and having a head equipped with 
a nozzle (25) surrounding a light ray. characterised in that it comprises a gas-blowing system 
comprising two concentric conduits (36, 39), the outer conduit (36) blowing gas at a slower 
speed or at a lower flow rate than the inner conduit (39). 

2. Laser according to claim 1, characterised in that the gas-blowing system is connected 
to the head by a deformable structure <3 1, 33, 34). 

3. Laser according to either claim 1 or claim 2, characterised in that it comprises a 
nozzle holder (23) in the form of a sleeve having a tapered end for supporting the nozzle (25) 
and a broadened end carrying detachable means (48) for attachment to the head. 

4. Laser according to claim 3, characterised in that the nozzle (25) is screwed onto the 
nozzle holder (23). 

5. Laser according to claim 4. characteri.sed in that the nozzle comprises an outer 
gripping surface (27). 

6. Laser according to any one of claims 3 to 5, characterised in that it comprises a frame 
(16, 20) inserted between the nozzle bolder (23) and a lens (2) located in the head, the frame 
carrying a transparent plate (22) for protecting the lens (2). 

7. Laser according to claim 6, characterised in that the frame is made of two separable 
parts (16, 20), which hold the protective plate between them. 

8. Laser according to any one of claims 1 to 7, characterised in that the head is equipped 
with a focusing lens (2) and with a device allowing the lens (2) to be displaced relative to the 
nozzle holder (23) along the axis of the light ray. 
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9. Laser according to any one of claims 3 to 7, characterised in that it comprises another 
device (28, 29, 30) lor blowing gas tlirough the nozzle holder (23), 

10. Laser according to any one of claims 1 to 9, characterised in that the imier conduit has 
a curved ejection end (5 1 ). 

11. Laser according to any one cf claims 1 to 10, characterised in that the outer conduit 
has a bevelled ejection edge (52). 
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